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1
ADJUSTABLE LIGHT FIXTURE

This 1s a continuing application of U.S. application Ser.
No. 08/267,611, filed Jun. 29, 1994, now U.S. Pat. No.
5,564,815 and enfitled “Adjustable Light Fixture”.

BACKGROUND OF THE INVENTION

This 1invention relates to electrical light fixtures, and in
particular to light fixtures for supporting elongated lamps
such as fluorescent lamps.

Light fixtures for supporting elongated lamps such as
fluorescent lamps typically include a housing that can be
cither mounted 1in or hung from a ceiling. Generally, the
lamp 1s supported with its longitudinal axis oriented
horizontally, and a reflector mounted above the lamp
projects light from the lamp vertically downward to 1llumi-
nate an area directly below the fixture.

SUMMARY OF THE INVENTION

In a general aspect of the invention, a lamp assembly for
supporting at least one elongated lamp 1s pivotally attached
to a mounting structure so that the lamp assembly 1s rotat-
able with respect to the mounting structure about an axis
ogenerally aligned with a longitudinal axis of the lamp.

Among other advantages, the lamp assembly can be
rotated continuously through a range of angles to change the
direction of the illumination provided by the elongated
lamp. The elongated lamp may have characteristics—such
as color, intensity, and energy efficiency—well-suited to a
particular lighting application.

In a particularly usetul embodiment, a friction assembly
attached to the lamp assembly 1s disposed 1n a slot 1n a
curved bracket attached to the mounting structure. The
friction assembly provides a slidable frictional interface with
the bracket. In particular, the friction assembly includes first
and second bearings (e.g., nylon washers) disposed on
opposite sides of the bracket, and a spring that urges the first
bearing toward the second. The spring force may be adjusted
to vary the force on the first bearing (and thus also the
frictional force between the bearings and the bracket). A
ballast for the elongated lamp (e.g., a fluorescent lamp)
attaches to the mounting structure so as not to rotate with the
lamp assembly. Mounts (e.g., t-bar clips or adjustable flange
units) in the mounting structure enable the light fixture to be
attached to a ceiling, and the lamp assembly 1s pivotally
attached to the mounting structure by a hinge extending
substantially along the length of the lamp assembly.

In another aspect of the mvention, an otherwise substan-
tially enclosed housing has an opening through which a
lamp assembly pivotally attached to the housing may rotate,
and a friction assembly attached to the lamp assembly
provides a slidable frictional mterface with the housing.

Among other advantages of this aspect of the mnvention,
the housing reduces the amount of foreign matter that enters
the 1nterior of the light fixture. Thus, the friction assembly
and the pivot mechanism are less likely to become fouled
with dust, dirt, or other extranecous matter.

In a particularly useful embodiment of this aspect of the
invention, the housing includes an adjustment hole disposed
such that the friction assembly aligns with the hole as the
lamp assembly rotates through the opening.

In another aspect of the 1nvention, a lamp assembly 1s
oriented 1nside a mounting structure to direct 1llumination
out of an opening in the mounting structure. A coupling 1s
selectively engageable to fix the orientation of the lamp
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assembly, and selectively disengageable by accessing it
through the opening to change the orientation of the lamp
assembly.

The coupling, when engaged to fix the orientation of the
lamp assembly with respect to the mounting structure,
cuards against unintended movement of the lamp assembly,
such as might occur under the force of gravity and/or if the
lamp assembly were bumped or vibrated. By selectively
disengaging the coupling, the direction of i1llumination cast
through the opening in the mounting structure can be
changed by changing the orientation of the lamp assembly.
The light fixture can also be installed, e.g., so that the
opening 1n the mounting structure lies flush with a wall or
celling. Because the coupling can be selectively disengaged
by accessing 1t through the opening, the orientation of the
lamp assembly can be readily changed, even after installa-
tion.

In preferred embodiments, the coupling comprises a hinge
and a latching assembly. The latching assembly includes a
pin that 1s movably attached to the lamp assembly and
spring-biased towards a series of regularly spaced holes 1n
the mounting structure. The holes are configured to be
engaged by the pin, allowing the latching assembly to fix the
orientation of the lamp assembly at a plurality of predeter-
mined discrete orientations.

In another aspect of the invention, a lamp assembly 1s
oriented 1nside a mounting structure to direct illumination
out of an opening 1n the mounting structure. A coupling
permits the lamp assembly to be moved with respect to the
mounting structure, and a latching assembly can be selec-
tively engaged to fix the orientation of the lamp assembly at
a plurality of predetermined discrete orientations.

Not only can the direction of 1llumination cast through the
opening be changed by moving the lamp assembly, but the
orientation of the lamp assembly can be fixed at any one of
several predetermined discrete orientations by selectively
engaging the latching assembly. The predetermined orien-
tations might correspond to a set of desired 1llumination
directions speciiically tailored for a particular application or
applications, or might istead be a series of regularly spaced
positions. In either case, the latching assembly facilitates
rapid, positive repositioning and fixing of the lamp assem-
bly. Thus, 1f several light fixtures of this type are used to
illuminate a room or other region, all of the fixtures can
readily be set to the same 1llumination angle.

In another aspect of the invention, a lamp assembly
including at least one elongated lamp and an elongated
reflector 1s oriented inside a mounting structure to direct
illumination out of an opening 1n the mounting structure. A
coupling permits the lamp assembly to be pivoted about an
axis parallel to and spaced apart from the lamp axis, and a
stop carried by the mounting structure prevents the lamp
assembly from pivoting through the opening.

By preventing the lamp assembly from pivoting through
the opening, the stop maintains the lamp assembly well-
protected within the mounting structure, which 1s usually
recessed 1nto a wall or ceiling so that the opening lies flush
with the mounting surface. The lamp assembly and the
delicate elongated lamp are thus less likely to damage or be
damaged by passersby or other passing objects. Because 1t
1s prevented from pivoting through the opening, the lamp
assembly 1s also less likely to “break™ or mterrupt the often
smooth, relatively unbroken planar appearance of the sur-
face into which the fixture 1s mounted.

In preferred embodiments, the stop 1s a region of the
mounting structure disposed adjacent the opening, and the
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lamp assembly 1s configured to engage the region. Addi-
tionally or alternatively, the stop can comprise a region of a
limited-rotation hinge.

Other features and advantages of the invention will
become apparent from the following detailed description,
and from the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of a light fixture installed in
a suspended ceiling with a lamp assembly fully rotated.

FIG. 2 15 a cross-sectional view of the light fixture 1n the
rotational orientation shown in FIG. 1.

FIG. 3 1s a perspective view of the light fixture of FIG. 1
with the lamp assembly fully recessed into the light fixture.

FIG. 4 1s a cross-sectional view of the light fixture m the
rotational orientation shown in FIG. 3.

FIG. 5§ 1s a schematic end view of the light fixture 1n the
rotational orientation shown in FIG. 1.

FIG. 6 1s a schematic perspective view of an end of a
housing of the light fixture.

FIG. 7 1s a perspective view of a curved guide plate of the
light fixture.

FIG. 8 1s a cross-sectional view of a tension screw of the
light fixture.

FIG. 9 1s a schematic back view of the light fixture 1n the
rotational orientation shown in FIG. 1.

FIG. 10 1s a cross-sectional view of another light fixture
embodiment.

FIG. 11 1s a cross-sectional view of another light fixture.

FIG. 12 1s a perspective view of the light fixture of FIG.
11, with the lamp removed.

FIG. 13 1s a front view of a latching assembly of the light
fixture of FIG. 11.

FIG. 144 1s a front view of an engagement plate for the
latching assembly of FIG. 13.

FIG. 14b 15 a side view of the engagement plate of FIG.
14a.

FIG. 15 1s a cross-sectional view of the light fixture of
FIG. 11, with the lamp assembly in the uppermost position.

FIG. 16 1s a cross-sectional view of another light fixture.

FIG. 17 1s a cross-sectional view of another light fixture.

FIGS. 18a and 18b are cross-sectional views of a hinge of
the light fixture of FIG. 17.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

As shown 1n FIGS. 14, an adjustable light fixture 10
installed 1n a suspended ceiling 12 1ncludes a rotatable lamp
assembly 14. As discussed below, lamp assembly 14 may be
continuously rotated, with respect to ceiling 12, from the
fully recessed orientation shown in FIGS. 3 and 4 to the fully
rotated orientation shown in FIGS. 1 and 2. Lamp assembly
14, which 1s roughly a quarter-circle in cross-section, com-
prises a constant-radius curved wall 16 disposed opposite a
flat wall 18. Walls 16, 18, which extend along the length of
light fixture 10, are joined together at their respective ends
by end sections 20 (FIG. §). The edges of walls 16, 18 and
end sections 20 together define a rectangular opening 22.

A lamp 24, such as a 40 watt biaxial fluorescent lamp, 1s
installed 1n a lamp socket 26 1n lamp assembly 14. Lamp
socket 26 1s oriented such that the longitudinal axis 28 of
lamp 24 1s aligned parallel to the longitudinal axis 30 of

10

15

20

25

30

35

40

45

50

55

60

65

4

lamp assembly 14. Accordingly, lamp assembly 14 1s sized
to accommodate elongated lamps, 1.€. lamps having a length
orcater than therr width or diameter. For example, lamp
assembly 14 1s 6 in. (15.24 cm.) wide and 24 in. (60.96 cm.)
long. A reflector 32 installed behind lamp 24 directs light
from lamp 24 out of opening 22, and a series of baffles 34
disposed at regular intervals (e.g., every 2 in. (5.08 cm.)) in
opening 22 reduces glare caused by lamp 24.

A fixture housing 36, which at least partially encloses
lamp assembly 14, comprises an elongated box 35, generally
square 1n cross-section, that 1s closed at 1ts ends and three of
its sides. Fixture housing 36 1s constructed of a rigid
material. For example, housing 36 1s die-formed of 20 GA
steel. An access plate 37 at the top of housing 36 may be
removed to wire lamp socket 26 to a ballast unit 38, and to
wire ballast unit 38 to an external power supply (not shown).
Because ballast unit 38 mounts to the 1inside wall of box 335,
its weight does not atfect the rotation of lamp assembly 14.
As shown 1n FIG. 6, a z-shaped t-bar clip 39 welded to each
end of housing 36 (only one end of housing 36 shown in
FIG. 6) attaches to t-bars 40, which support suspended
ceiling tiles 12 1n a conventional manner.

A hinge 42, ¢.g., a continuous 18 GA piano hinge extend-
ing the length of fixture 10, 1s bolted to the corner of lamp
assembly 14 disposed farthest from curved wall 16, and
welded to housing 36. Hinge 42, which 1s located at or near
the radial center of curved wall 16, allows lamp assembly 14
to be pivoted about an axis 44 with respect to housing 36.
Thus, the axis of rotation 44 of lamp assembly 14 1is
generally aligned with (e.g., is parallel to) the longitudinal

axis 28 of lamp 24.

The rotational orientation of lamp assembly 14 with
respect to housing 36 1s maintained by a friction assembly 46
acting 1n concert with a curved guide plate 48. Guide plate
48, which has a radius of curvature approximately equal to
that of curved wall 16, bolts to the edge of housing 36
disposed opposite hinge 42. When 1t 1s installed, the radial
center of guide plate 48 lies at or near the axis of rotation 44
of lamp assembly 14. As shown m FIG. 7, a slot 50 extends
substantially the entire length of guide plate 48.

As shown 1n FIG. 8, friction assembly 46 includes a bolt
52 that extends through both slot 50 and a hole 54 1n the top
of curved wall 16. A first washer 56 1s disposed between wall
16 and guide plate 48, and a second washer 38 1s disposed
between a compression spring 60 and guide plate 48. A nut
62 secures bolt 52 1n place. Washers 56, 538, which are made
of a relatively soft material, e.g., a plastic such as nylon,
curved wall 16 from contacting guide plate 48. Because they
arc made of a softer material than any of these items,
washers 56, 38 serve as bearings that reduce wear as wall 16
moves with respect to guide plate 48.

In operation, to change the direction of illumination of
light fixture 10, a user grasps the edge 64 of curved wall 16
(FIGS. 2 and 4), which is provided with a lip 66 for this
purpose, and pushes or pulls lamp assembly 14 until the
desired direction of illumination 1s achieved. Thus, for
example, to 1lluminate the region directly below fixture 10,
lamp assembly 14 1s rotated upward until 1t 1s fully recessed,
as depicted 1n FIGS. 3 and 4. If instead the user wishes to
illuminate a vertical surface, e.g., a wall (not shown), near
fixture 10, he or she would rotate lamp assembly 14 down-
ward until the desired 1llumination effect 1s achieved. As
shown 1n FIG. 9, curved wall 16 acts as a shield to direct the
illumination in the desired direction.

Because Iriction assembly 46 travels 1n slot 50 of guide
plate 48 as lamp assembly 14 1s rotated, the arc length of slot
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50 determines the range of rotation of lamp assembly 14. For
example, this range may span from O to 60 degrees. The user
can rotate lamp assembly 14 to any angle within this range
of rotation. If friction assembly 46 is adjusted properly, the
frictional force between washers 56, 38 and guide plate 48
maintains lamp assembly 14 in the desired rotational orien-
tation.

If the frictional force between washers 56, 538 and guide
plate 48 1s too great, lamp assembly 14 may be difficult to
rotate. Alternatively, if the frictional force 1s too low, lamp
assembly 14 may rotate downward under the force of gravity
alone. Should either be the case, an access plug 68, c.g., a
round rubber plug inserted into a hole 70 mn the back of
housing 36 (FIGS. 2, 4, and 9), may be removed to provide
access to friction assembly 44. Bolt 52 may then be loosened
or tightened to vary the loading on spring 50, changing the
frictional force between washers 56, 58 and guide plate 48.

Other embodiments are within the claims.

For example, a second adjustable light fixture 72 1s shown
in FIG. 10, with lamp assembly 14 fully rotated into housing
36. Light fixture 72 1s identical to light fixture 10, except
t-bar clips 39 have been replaced by an adjustable flange unit
74. Flange unit 74, which includes a pair of fixed lower
support flanges 76 and a pair of adjustable upper tlanges 78,
allows light fixture 72 to be installed in a ceiling 80 of
sufficient strength and integrity to support fixture 72 (e.g., a
sheet rock ceiling). Lower support flanges 76 are placed
against the exposed surface of ceiling 80, and adjustment
screws 82 are turned until upper support flanges 78 are
secure against the unexposed surface of ceiling 80.

Light fixtures 10, 72 need not be mounted 1n ceillings, but
can be mounted 1n walls or other structures instead.
Moreover, guide plate 48 need not be a curved bracket with
a straight slot, as described above. For example, 1f the guide
plate were located adjacent end sections 20 of lamp assem-
bly 14, 1t could be a flat bracket with a curved slot.

Referring to FIGS. 11 and 12, another adjustable light
fixture 110 includes a fixture housing 112, similar in con-
struction to fixture housing 36, with an opening 113. A lamp
assembly 114 1n light fixture 110 may be rotated with respect
to housing 112 and opening 113. Lamp assembly 114
includes an elongated lamp 126 (not shown 1n FIG. 12), such
as a 40 watt biaxial fluorescent lamp with two parallel bulbs.

Multiple lamps, or lamps with only a single bulb, can instead
be used. Lamp 126 1s installed n a lamp socket 122 bolted

to a support shroud 120 and an elongated reflector 124 (i.e.
the length of reflector 124 is greater than its width). Socket
122 1s oriented such that the longitudinal axes 128 of the two
bulbs 1n lamp 126 are aligned at or near focal lines 129 of
reflector 124. Reflector 124 directs 1llumination from ener-
og1zed lamp 126 out of opening 113.

Housing 112, which in this embodiment fully encloses
lamp assembly 114, comprises an elongated box, generally
rectangular in cross-section, that 1s closed at its ends and
three of 1ts four sides. Housing 112 1s constructed of a rigid
material, e.g., 20 GA steel. A ballast unit 130 connected by
a cable (not shown) to lamp socket 122 supplies power to
energize lamp 126. Ballast unit 130 is mounted (e.g., by
bolts) to the inside wall of housing 112, and therefore its
welght does not affect the rotation of lamp assembly 114.
When installed into a ceiling (not shown), light fixture 110
rests on T-bars 132 that also support suspended ceiling tiles.

A hinge 134 extends nearly the full length of lamp fixture
110, allowing lamp assembly 114 to be rotated about an axis
136 with respect to housing 112 to change the direction of
illumination projecting out of opening 113. Hinge 134 (¢.g.,
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a continuous 18 GA piano hinge) 1s bolted to the edge of
shroud 120 of lamp assembly 114, and welded to housing
112. The axis of rotation 136 of lamp assembly 114 1s
ogenerally parallel to and spaced apart from the longitudinal
axes 128 of the bulbs of lamp 126 and the focal lines 129 of
reflector 124. Lamp assembly 114 thus sweeps out an arc as
it rotates, moving lamp 126 and reflector 124 through a wide
range of rotational orientations with respect to housing 112.
Alip 148 on housing 112 serves as a stop to engage the lower
corner of shroud 120, preventing lamp assembly 114 from
rotating out of housing 112 through opening 113. In all of its
rotational orientations, then, lamp assembly 114 remains
fully enclosed by housing 112. Lip 148 also serves as a light
shield for directing 1llumination out of opening 113.

Referring also to FIGS. 13, 144, and 14b, the rotational
orientation of lamp assembly 114 with respect to housing
112 can be fixed by a latching assembly 115. Latching
assembly 115 includes a spring-loaded pin assembly 116
welded to shroud 120 and an engagement plate 118 welded
to the side of housing 112. Spring-loaded pin assembly 116
(available from Rijon Mfg. Co. Inc., 13733 Chatham Street,
Blue Island, ILL.) includes a pin 138 with an integral handle
140, a spring 142, and a housing 144. Spring 142 1s
preloaded to bias pin 138 toward engagement plate 118, and
pin 138 can be disengaged from the plate by pulling back on
handle 140. As shown in FIG. 144, engagement plate 118
includes a series of spaced holes 146a—146¢ sized and
coniligured to receive pin 138.

In operation, lamp assembly 114 can be moved to change
the direction of illumination by reaching 1n through opening
113 to access latching assembly 115. Handle 140 1s first
pulled back to withdraw pin 138 from its current hole
146a—146¢ 1n engagement plate 118. Lamp assembly 114 1s
then rotated to the desired orientation, and pin 138 1is
released to seat in a new hole. If pin 138 fails to align with
a hole, lamp assembly 114 can be rotated either up or down
slightly until the pin seats. In the event the user tries to rotate
lamp assembly 114 downward past the lowermost hole 146¢,
lip 148 prevents lamp assembly 114 from pivoting through
opening 113.

Each hole 146a—146¢ corresponds to a discrete rotational
orientation of lamp assembly 114 with respect to housing
112. For 1nstance, 1n the orientation shown in FIG. 11, pin
138 1s seated 1 hole 146e. Rotated to its uppermost rota-

tional orientation, as shown 1n FIG. 15, pin 138 seats 1 hole
146a.

Structures other than lip 148 (FIG. 11) can be used to
prevent lamp assembly 114 from rotating out of housing 112
through opening 113. For instance, as shown 1n FIG. 16, the
shroud of a lamp assembly 156 (similar to lamp assembly
114) can be provided with a projection 154 sized and
coniigured so that the end 152 of the projection contacts the
inside wall of the fixture housing 158 to prevent the lamp
assembly from rotating through an opening 160 in the
housing.

Referring to FIGS. 17, 184 and 18b, a rotation-limited

hinge 164 can also be used to prevent a lamp assembly 166
from rotating through an opening 168 1n the housing 174 of
a light fixture 170. One plate 172 of hinge 164 1s welded to
housing 174, and the other plate 176 1s bolted to a shroud
178 of lamp assembly 166. A hinge pin 180 couples plates
172, 176, allowing them to rotate with respect to one
another. A section 162 of plate 172 projects beyond the point
of rotation defined by pin 180, and 1s configured to engage
the end of hinge plate 176 as it rotates from the position
shown 1n FIG. 18a to the position shown in FIG. 18b5. By
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limiting the rotation of hinge 164, section 162 prevents lamp
assembly 166 from moving through opening 168.

Alternatively or additionally, a cable (not shown) may be
connected between the lamp assembly and the fixture hous-
ing to limait the rotation of the lamp assembly with respect to
the housing, and to prevent the assembly from rotating
through an opening in the housing.

Alternatively or additionally, the structure of latching
assembly 115 (FIG. 15) can be “reversed.” Instead of a plate
with holes, a series of spring loaded pins can be arranged
along a wall of the fixture housing so as to engage a mating,
hole 1n the lamp assembly as the lamp assembly 1s rotated.

Still other embodiments are within the claims.
What 1s claimed 1s:
1. A light fixture comprising:

a mounting structure defining an opening;

a lamp assembly including an elongated lamp extending
along an axis and an elongated reflector, the lamp
assembly being oriented inside the mounting structure
to direct illumination out of the opening when the lamp
1s energized;

a coupling between the mounting structure and the lamp
assembly, the coupling being configured to permit the
lamp assembly to pivot with respect to the mounting
structure about an axis parallel to and spaced apart from
the axis of the elongated lamp; and

a stop carried by the mounting structure, the stop being
coniligured to prevent the lamp assembly from pivoting
through the opening in the mounting structure.
2. The light fixture of claim 1 wherein the stop comprises
a region of the mounting structure.

3. The light fixture of claim 2 wherein the stop comprises
a region of the mounting structure disposed adjacent the
opening.
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4. The light fixture of claim 2 wherein the lamp assembly
1s configured to engage the region of the mounting structure.

5. The light fixture of claim 1 wheremn the coupling
comprises a hinge.

6. The light fixture of claim § wherein the stop comprises
a region of the hinge.

7. The light fixture of claim 1 wheremn the coupling
comprises a hinge pin.

8. The light fixture of claim 7 wherein a first hinge plate
attached to the mounting structure and a second hinge plate
attached to the lamp assembly are rotatably coupled by the
hinge pin.

9. The light fixture of claim 8 wherein the stop comprises
a region of the first hinge plate.

10. The light fixture of claim 1 further comprising a
latching assembly.

11. The light fixture of claim 10 wheremn the latching
assembly 1s selectively engageable to fix the orientation of
the lamp assembly with respect to the mounting structure at
a plurality of predetermined discrete orientations.

12. The light fixture of claiam 11 wheremn the latching
assembly 1ncludes a pin movably attached to the lamp
assembly.

13. The light fixture of claim 12 wheremn the latching
assembly includes a series of holes 1in the mounting structure
coniigured to be engaged by the pin.

14. The light fixture of claim 13 wherein the holes 1n the
mounting structure are regularly spaced.

15. The light fixture of claim 13 wherein the pin 1s biased
towards the series of holes 1in the mounting structure.

16. The light fixture of claim 10 wherein the latching
assembly 1s selectively disengageable by accessing the
latching assembly through the opening.

17. The light fixture of claim 1 wherein the orientation of

the lamp with respect to the reflector 1s fixed.
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